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COMPOSITE YARN, INTERMEDIATE FABRIC PRODUCT 
AND METHOD OF PRODUCING A METALLIC FABRIC 

Technical Field and Background of the Invention 
[0001] This invention relates to a composite yarn, intermediate fabric product and 

method of producing a metallic fabric. In general, the composite yarn is made to be 
partially soluble, so that the soluble part can be removed by dissolving after an 
intermediate fabric product is formed to leave a non-soluble use fabric, which may then be 
subjected to further processing. 

[0002] In the particular application disclosed herein by way of example, a two- 

component yarn is knitted into a glove, the soluble component removed by dissolution to 
leave a non-water-soluble use fabric glove, and the glove is then coated with a latex 
material. Such a glove is useful in the food industry where latex gloves are used by food 
processing workers. Occasionally pieces of latex are broken or cut off of the glove and 
become mixed with the food being processed. The presence of the metallic wire permits 
the latex to be located by use of x-ray examination or other metal detection devices so that 
the latex can be removed or the batch of contaminated food disposed of. 

Summary of the Invention 
[0003] Therefore, it is an object of the invention to provide a composite yarn having 

a fluid-soluble component and a non-fluid-soluble component. 

[0004] It is another object of the invention to provide a composite yarn which is 

suitable for forming into an intermediate fabric product, whereupon a soluble component 
is dissolved leaving a non-soluble component forming a use fabric suitable for further 
processing. 

[0005] It is another object of the invention to provide an intermediate fabric product 

of a composite yarn having a fluid-soluble component and a non-fluid-soluble component. 
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[0006] It is another object of the invention to provide an intermediate fabric product 

of a composite yarn which is suitable for forming into an intermediate fabric product, 
whereupon a soluble component is dissolved leaving a non-soluble component forming a 
use fabric suitable for further processing. 

[0007] It is another object of the invention to provide a method of forming a 

composite yarn having a fluid-soluble component and a non-fluid-soluble component. 
[0008] It is another object of the invention to provide a method of forming an 

intermediate fabric product of a composite yarn having a fluid-soluble component and a 
non-fiuid-soluble component. 

[0009] It is another object of the invention to provide a method of forming an 

intermediate fabric product of a composite yarn which is suitable for forming into an 
intermediate fabric product, whereupon a soluble component is dissolved leaving a non- 
soluble component forming a use fabric suitable for further processing. 
[0010] It is another object of the invention to provide a knitted glove made from a 

composite yarn formed into an intermediate fabric product from which a soluble fiber 
component is removed to leave a metallic use fabric glove which is then coated with a latex 
product. 

[0011] These and other objects of the present invention are achieved in the 

preferred embodiments disclosed below by providing a composite yarn, comprising a core 
yarn, and a cover yarn, wherein one of the core yarn and the cover yarn comprises a fluid- 
soluble strand and the other of the core yarn and cover yarn comprises a non-fluid-soluble 
strand. 

[0012] According to one preferred embodiment of the invention, the core yarn 

comprises a water-soluble fiber. 
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[0013] According to another preferred embodiment of the invention, the cover yarn 

comprises a metallic wire, which may be either a mono-filament strand, or a multi-filament 
strand. 

[0014] According to yet another preferred embodiment of the invention, the core 

yarn comprises a multi-filament water-soluble fiber yarn and the cover yarn comprises a 
single strand of metallic wire. 

[0015] According to yet another preferred embodiment of the invention, the water- 

soluble core yarn is selected from the group consisting of polyvinyl alcohol and co-nylon. 
[0016] According to yet another preferred embodiment of the invention, the core 

yarn comprises 760 denier/ 48 filament yarn. 

[0017] According to yet another preferred embodiment of the invention, the core 

yarn comprises a multi-filament yarn having a denier of between 20 and 2,000. 
[0018] According to yet another preferred embodiment of the invention, the wire 

comprises a .002 stainless steel wire. 

[0019] According to yet another preferred embodiment of the invention, an 

intermediate fabric product is provided which is intended for subsequent processing into 
a metallic fabric suitable for fabrication, and comprising a fabric comprised of a core yarn, 
and a cover yarn, wherein one of the core yarn and the cover yarn comprises a fluid- 
soluble strand and the other of the core yarn and cover yarn comprises a non-fluid-soluble 
strand which can be dissolved after formation of the intermediate fabric product. 
[0020] According to yet another preferred embodiment of the invention, the 

intermediate fabric product includes a core yarn comprised of a water-soluble fiber. 
[0021] According to yet another preferred embodiment of the invention, the 

intermediate fabric product includes a cover yarn comprised of a metallic wire. 
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[0022] According to yet another preferred embodiment of the invention, the 

intermediate fabric product includes a core yarn comprised of a multi-filament water-soluble 
fiber yarn and a cover yarn comprised of a single strand of metallic wire. 
[0023] According to yet another preferred embodiment of the invention, the 

intermediate fabric product includes a water-soluble core yarn selected from the group 
consisting of polyvinyl alcohol and co-nylon. 

[0024] According to yet another preferred embodiment of the invention, the 

intermediate fabric product has a core yarn comprised of 760 denier/ 48 filament yarn. 
[0025] According to yet another preferred embodiment of the invention, the 

intermediate fabric product has a core yarn comprised of a multi-filament yarn having a 
denier of between 20 and 2,000. 

[0026] According to yet another preferred embodiment of the invention, the 

intermediate fabric product includes a .002 inch stainless steel wire. 
[0027] According to yet another preferred embodiment of the invention, the 

intermediate fabric product comprises a knitted fabric. 

[0028] An embodiment of the method of producing a metallic fabric according to the 

invention comprises the steps of forming a composite yarn comprising a core yarn and a 
cover yarn, wherein one of the core yarn and the cover yarn comprises a fluid-soluble 
strand and the other of the core yarn and cover yarn comprises a non-fluid-soluble strand, 
forming the composite yarn into an intermediate fabric, and dissolving the fluid-soluble 
strand, thereby forming a use fabric comprised of the remaining non-fluid soluble strand. 
[0029] According to one preferred embodiment of the method, the step of forming 

the composite yarn into a fabric comprises knitting the composite yarn into a knitted fabric. 
[0030] According to another preferred embodiment of the method, the step of 

forming the composite yarn into a fabric comprises knitting the composite yarn into a 
knitted glove. 
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[0031] According to yet another preferred embodiment of the method, the core yarn 

comprises a water-soluble fiber. 

[0032] According to yet another preferred embodiment of the method, the cover yarn 

comprises a metallic wire. 

[0033] According to yet another preferred embodiment of the method, the core yarn 

comprises a multi-filament water-soluble fiber yarn and the cover yarn comprises a single 
strand of metallic wire. 

[0034] According to yet another preferred embodiment of the method, the water- 

soluble core yarn is selected from the group consisting of polyvinyl alcohol and co-nylon. 
[0035] According to yet another preferred embodiment of the invention, the core 

yarn comprises 760 denier/48 filament yarn. 

[0036] According to yet another preferred embodiment of the invention, the core 

yarn comprises a multi-filament yarn having a denier of between 20 to 2,000. 
[0037] According to yet another preferred embodiment of the invention, the wire 

comprises a .002 stainless steel wire. 

[0038] According to yet another preferred embodiment of the invention, the 

intermediate fabric product comprises a knitted fabric. 

[0039] According to yet another preferred embodiment of the invention, the step of 

forming the composite yarn comprises the step of wrapping a metallic cover strand around 
a water-soluble fiber core. 

[0040] According to yet another preferred embodiment of the invention, the step of 

wrapping a metallic cover strand around a water-soluble fiber core comprises the step of 
wrapping the metallic cover strand around the water-soluble fiber core at a rate of six turns 
per inch. 

[0041] According to yet another preferred embodiment of the method, the use fabric 

is coated with a protective cover. 
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[0042] According to yet another preferred embodiment of the method, the use fabric 

is coated with a latex material. 

[0043] According to yet another preferred embodiment of the method, the step of 

forming the composite yarn into an intermediate fabric comprises the step of knitting the 
composite yarn into an article of apparel, and includes the step of coating the use fabric 
article of apparel with a latex material. 

[0044] According to yet another preferred embodiment of the method, the step of 

forming the composite yarn into an intermediate fabric comprises the step of knitting the 
composite yarn into a glove, and includes the step of coating the use fabric glove with a 
latex material. 

Brief Description of the Drawings 
[0045] Some of the objects of the invention have been set forth above. Other 

objects and advantages of the invention will appear as the invention proceeds when taken 
in conjunction with the following drawings, in which: 

[0046] Figure 1 is a schematic view of a composite yarn according to an 

embodiment of the invention; 

[0047] Figure 2 is an intermediate fabric glove knitted from the composite yarn; 

[0048] Figure 3 is the glove of Figure 2 after the soluble component of the yarn has 

been dissolved; 

[0049] Figure 4 is the glove of Figure 2 after the remaining metal skeleton has been 

coated with latex; and 

[0050] Figure 5 is a flow chart of the method according to the invention. 
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Description of the Preferred Embodiment and Best Mode 



[0051] 



Referring now specifically to the drawings, a composite yarn according to the 



present invention is illustrated in Figure 1 and shown generally at reference numeral 10. 
This particular yarn is representative of many yarns which can be constructed in 
accordance with the invention. The composite yarn 10 includes a water soluble core yarn 
1 1 around which is wrapped a non-water-soluble cover strand, for example, a stainless 
steel wire. The composite yarn 10 is thus sufficiently flexible with a sufficient amount of 
exposed core yarn to be knittable on conventional knitting machines or woven on 
conventional looms. The steel wire may also be a multi-filament wire, such as 9 ends of 
.002 inch stainless steel. Wire diameters will preferably fall with the range of .0008 to .014 
inch. 

[0052] Suitable water-soluble fibers may include but are not limited to poly-vinyl 

alcohol (PVA), co-nylon (co-polyamide nylon such as H.B. Fuller Co. product number NF- 
2074, or polylactic acid (cornstarch). 

[0053] The non-water-soluble strand can be any one of a wide variety of fibers and 

non-fibrous mono-filament or multi-filament strands which do not dissolve in water, 
including but not limited to polyamides, polyesters, acrylics, and numerous engineered 
high-strength and flame-resistant fibers, natural fibers such as cotton, wool, flax and ramie, 
single or multiple metallic strands such as copper and steel, and mineral fibers such as 
glass, and blends of these fibers. 

[0054] The non-soluble component can be either the core or cover element of the 

composite yarn depending on processing requirements. 

[0055] The invention is illustrated by the following examples: 



Example 1 



Core yarn: 



co-nylon water-soluble yarn, 

760 denier/48 filament, 4 g/den tenacity 
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• # 

Cover yarn: .002 inch stainless steel wire 

Wrap rate: 6 turns/inch 

[0056] Other examples include the use of .0016 inch stainless steel wire as a 

wrapper over a core of either a 750 denier co-nylon or a 500 denier PVA fiber. 
[0057] Alternatively, a multi-filament steel wire, such as 9 ends of .002 inch stainless 

steel, can be used as a core yarn, wrapped with, for example, Z and S strands of 750 
denier co-nylon. 

[0058] Further alternatives include a core yarn of 750 denier co-nylon with a Z cover 

of 9 ends of .002 inch stainless steel wire and an S-cover of 750 denier co-nylon. 
[0059] An elastomer, such as Spandex or rubber, may also be used as a component 

in the composite yarn, which is then formed into an intermediate fabric product, such as 
the glove described below. The elastomer, which remains afterthe soluble component has 
been removed and provides shape retention of the formed article. The Spandex is 
preferably between 10-1040 denier. Rubber is preferably between 110-35 gauge. 
[0060] The wrapping was done on a conventional yarn wrapping machine. 

[0061] The composite yarn of Example 1 was knitted into a glove 20 (Figure 2) on 

an unmodified Shima Seike 13 gauge, 78 needle knitting machine. As is shown in Figure 
2, the glove 20 appears to be a conventional glove knitted from a composite yarn and of 
the type used by meat cutters and others who use sharp implements. 
[0062] The glove 20 was then immersed in a bath of tap water at ambient 

temperature for approximately 45 seconds. The soluble co-nylon was completely dissolved 
and rinsed away by this process, leaving a use fabric in the form of a perfectly-formed, 
knitted steel mesh glove 30 (see Figure 3) with no trace of the soluble fiber which enabled 
it to be knitted in a conventional manner. The glove 30 may be subsequently processed 
in any desirable manner, including coating the glove in a latex material, such as synthetic 
or natural rubber or other suitable polymers and flexible plastics to form a flexible rubber 
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glove 40 (see Figure 4) having a metal skeleton rendering it easily detectable by x-ray or 
other metal-detecting devices. Use of Spandex or rubber in combination with the steel wire 
will cause the glove 30 to more closely conform to the shape of the dipping form on which 
the glove 30 is placed when the glove 30 is dipped into the latex or other coating liquid 
when forming the glove 40. 

[0063] The process described above is shown graphically in Figure 5. The 

composite yarn can also be used to form other fabrics, including non-woven mats. 
[0064] A composite yarn, intermediate fabric product and method of producing a 

metallic fabric is described above. Various details of the invention may be changed without 
departing from its scope. Furthermore, the foregoing description of the preferred 
embodiment of the invention and the best mode for practicing the invention are provided 
for the purpose of illustration only and not for the purpose of limitation-the invention being 
defined by the claims. 
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